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Lemhi River Subbasin TMDL

Appendix A. Sediment TMDL Methods and Results

I ntroduction

This appendix documents the analytical techniques and data used to develop the gross sediment
budget and instream sediment measures used in the TMDLSs. It describes the methods, data, and
results for the following, 1) streambank erosion inventory; 2) gully erosion and mass wasting
inventory; and 3) surface and subsurface fine sediment data collection techniques. These data
are intended to first characterize the natural and existing condition of the landscape, second
estimate the desired level of erosion and sedimentation, and third provide baseline data which
can be used in the future to track the effectiveness of TMDL implementation. For example, the
streambank erosion and gully inventories can be repeated and ultimately provide an adaptive
management or feedback mechanism.

Streambank Erosion Inventory

The streambank erosion inventory used to estimate background and existing streambank erosion
followed methods outlined in the proceedings from the Natural Resource Conservation Service
(NRCS) Channel Evaluation Workshop (1983). Using the direct volume method, sub-sections of
1996 8303(d) watersheds were surveyed to determine the extent of chronic bank erosion and
estimate the needed reductions.

The NRCS Stream Bank Erosion Inventory is a field based methodology, which measures
streambank/channel stability, length of active eroding banks, and bank geometry. The
streambank/channel stability inventories were used to estimate the long-term lateral recession
rate. The recession rate is determined from field evaluation of streambank characteristics that
are assigned a categorical rating ranging from O to 3. The categories of rating the factors and
rating scores are:

Bank Stability:
Do not appear to be eroding - 0
Erosion evident - 1
Erosion and cracking present - 2
Slumps and clumps sloughing off - 3
Bank Condition:
Some bare bank, few rills, no vegetative overhang - O
Predominantly bare, some rills, moderate vegetative overhang - 1
Bare, rills, severe vegetative overhang, exposed roots - 2
Bare, rills and gullies, severe vegetative overhang, falling trees - 3

143



Lemhi River Subbasin TMDL

Vegetation / Cover On Banks:
Predominantly perennials or rock-covered - 0
Annuals/ perennials mixed or about 40% bare - 1
Annuals or about 70% bare - 2
Predominantly bare - 3
Bank / Channel Shape:
V - Shaped channel, doped banks - 0
Steep V - Shaped channel, near vertical banks - 1
Vertical Banks, U - Shaped channel - 2
U - Shaped channel, undercut banks, meandering channel - 3
Channel Bottom:
Channel in bedrock / noneroding - O
Soil bottom, gravels or cobbles, minor erosion - 1
Silt bottom, evidence of active downcutting - 2
Deposition:
No evidence of recent deposition - 1
Evidence of recent deposits, silt bars- 0

Cumulative Rating
Slight (0-4) Moderate (5-8) Severe (9+)

From the Cumulative Rating, the lateral recession rate is assigned.
0.01 - 0.05 feet per year Slight

0.06 - 0.15 feet per year Moder ate

0.16 - 0.3 feet per year Severe

0.5+ feet per year Very Severe

Streambank stability can also be characterized through the following definition and the
corresponding streambank erosion condition rating from Bank Stability or Bank Condition above
areincluded in italics.

Streambanks are considered stable if they do not show indications of any of the following
features:

Breakdown - Obvious blocks of bank broken away and lying adjacent to the bank
breakage. Bank Stability Rating 3

Slumping or False Bank - Bank has obvioudy dipped down, cracks may or may not be
obvious, but the slump feature is obvious. Bank Stability Rating 2

Fracture - A crack isvisibly obvious on the bank indicating that the block of bank |
about to Slump or move into the stream. Bank Stability Rating 2

Vertical and Eroding - The bank is mostly uncovered and the bank angle is steeper than
80 degrees from the horizontal. Bank Stability Rating 1
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Streambanks are considered covered if they show any of the following features:
- Perennial vegetation ground cover is greater than 50%. Vegetation/Cover Rating O

- Roots of vegetation cover more than 50% of the bank (deep rooted plants such as willows

and sedges provide such root cover). Vegetation/Cover Rating 1
- At least 50% of the bank surfaces are protected by rocks of cobble size or larger.

Vegetation/Cover Rating O

- At least 50% of the bank surfaces are protected by logs of 4 inch diameter or larger.

Vegetation/Cover Rating 1

Streambank stability is estimated using a smplified modification of Platts, Megahan, and

Minshall (1983, p. 13) as stated in Monitoring Protocols to Evaluate Water Quality Effects of

Grazing Management on Western Rangeland Streams (Bauer and Burton, 1993). The

modification allows for measuring streambank stability in a more objective fashion. The lengths
of banks on both sides of the stream throughout the entire linear distance of the representative

reach are measured and proportioned into four stability classes as follows:

- Mostly covered and stable (non-erosional). Streambanks are Over 50% Covered as

defined above. Streambanks are Stable as defined above. Banks associated with gravel

bars having perennial vegetation above the scourline are in this category. Cumulative
Rating O - 4 (slight erosion) with a corresponding lateral recession rate of 0.01 - 0.05

feet per year.

- Mostly covered and unstable (vulnerable). Streambanks are Over 50% Covered as

defined above. Streambanks are Unstable as defined above. Such banks are typical of
? false banks’ observed in meadows where breakdown, slumping, and/or fracture show
instability yet vegetative cover is abundant. Cumulative Rating 5 - 8 (moder ate erosion)

with a corresponding lateral recession rate of 0.06 - 0.2 feet per year.

- Mostly uncovered and stable (vulnerable). Streambanks are less than 50% Covered as
defined above. Streambanks are Stable as defined above. Uncovered, stable banks are
typical of streambanks trampled by concentrations of cattle. Such trampling flattens the

bank so that lumping and breakdown do not occur even though vegetative cover is

significantly reduced or eliminated. Cumulative Rating 5 - 8 (moderate erosion) with a

corresponding lateral recession rate of 0.06 - 0.2 feet per year.

- Mostly uncovered and unstable (erosional). Streambanks are less than 50% Covered

as defined above. They are also Unstable as defined above. These are bare eroding

streambanks and include ALL banks mostly uncovered, which are at a steep angle to the

water surface. Cumulative Rating 9+ (severe erosion) with a corresponding lateral

recession rate of over 0.5 feet per year.

Streambanks were inventoried to quantify bank erosion rate and annual average erosion. These

data were used to develop a quantitative sediment budget to be used for TMDL development.
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Site Selection

Thefirst step in the bank erosion inventory isto identify key problem areas. Streambank erosion
tends to increase as a function of watershed area (NRCS, 1983). Asaresult, the lower stream
segment of larger watersheds tend to be problem areas. These stream segments tend to be
aluvia streams commonly classified as response reaches (Rosgen B and C channel types).

Because it is often unrealistic to survey every stream segment, sampled reaches were used and
bank erosion rates are extrapolated over alarger stream segment. The length of the sampled
reach is afunction of stream type variability where streams segments with highly variable
channel types need a large sample, whereas segments with uniform gradient and consi stent
geometry need less. Typically between 10 and 30 percent of streambank needs to be inventoried.
Often, the location of some stream inventory reaches is more dependent on land ownership than
watershed characteristics. For example, private land owners are sometimes unwilling to allow
access to stream segments within their property.

Stream reaches are subdivided into sites with similar channel and bank characteristics. Breaks
between sites are made where channel type and/or dominate bank characteristics change
substantially. In a stream with uniform channel geometry there may be only one site per stream
reach, whereas in an area with variable conditions there may be several sites. Subdivision of
stream reaches is at the discretion of the field crew leader.

Field Methods

Streambank erosion or channel stability inventory field methods were originally developed by
the USDA USFS (Pfankuch, 1975). Further development of channel stability inventory methods
are outlined in Lohrey (1989) and NRCS (1983). As stated above, the NRCS (1983) document
outlines field methods used in this inventory. However, dight modifications to the field methods
were made and are documented.

Field crews typicaly consist of two to four people and are trained as a group to ensure quality
control or consistent data collection. Field crews survey selected stream reaches measuring bank
length, slope height, bankfull width and depth, and bank content. In most cases, a Global
Positioning System (GPS) is used to locate the upper and lower boundaries of inventoried stream
reaches. Additionally, while surveying field crews photograph key problem areas.

Bank Erosion Calculations

The direct volume method is used to calculate average annual erosion rates for a given stream
segment based on bank recession rate determined in the survey (NRCS, 1983). The erosion rate
(tons/milelyear) is used to estimate the total bank erosion of the selected stream corridor. The
direct volume method is summarized in the following equations:
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E = [A*R_r* 75 ]/2000 (1bs'ton)

where:

E = bank erosion over sampled stream reach
(tonsg/yr/sample reach)

A = eroding area (ft?)

R r = lateral recession rate (ft/yr)

?g = bulk density of bank material (Ips/ft®)

The bank erosion rate (Er) is calculated by dividing the sampled bank erosion (E) by the total
stream length sampled:

Er = E/Lgs

where:

Er = bank erosion rate (tong/mile/year)

E = bank erosion over sampled stream reach
(tons/yr/sampl e reach)

Lss = bank to bank stream length over sampled reach

Total bank erosion is expressed as an annual average. However, the frequency and magnitude of
bank erosion events are greatly a function of soil moisture and stream discharge (Leopold et d,
1964). Because channel erosion events typically result from above average flow events, the
annual average bank erosion value should be considered along term average. For example, a 50
year flood event might cause five feet of bank erosion in one year and over aten year period this
events accounts for the majority of bank erosion. These factors have less of an influence where
bank trampling is the major cause of channel instability.

The eroding area (Ag) is the product of linear horizontal bank distance and average bank slope
height. Bank Iength and slope heights are measured while walking along the stream channel.
Pacing is used to measure horizontal distance, and bank slope heights are continually measured
and averaged over a given reach or site. The horizontal length is the length of the right or left
bank, not both. Typically, one bank along the stream channel is actively eroding. For example,
the bank on the outside of a meander. However, both banks of channels with severe headcuts or
gullies will be eroding and are to be measured separately and eventually summed.

Determining the lateral recession rate (R_g) is one of the most critical factorsin this
methodology (NRCS, 1983). Several techniques are available to quantify bank erosion rates. for
example, aerial photo interpretation, anectodal data, bank pins, and channel cross-sections.

To facilitate consistent data collection, the NRCS devel oped rating factors used to

estimate lateral recession rate. Similar to methods developed by Pfankuch (1975), the
NRCS method measures bank and channel stability, and then uses the ratings as
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surrogates for bank erosion rates. For the Lemhi River, anectodal data were used to estimate
bank recession rates. Table 1 summarizes the results and recession rates are in

Table 1. Bank lateral recession rates measured in Lemhi River Subbasin using anecdotal data.

Lateral Recession Recession
Site (ft) Time (yr) Rate (ft/yr) Comments
18 - mile Creek (silt-clay) 2.5 2 1.25 Bank erosion results from cattle trampling bank rather

than stream discharge. Likely not a good measure for other streams.
Kitley Creek (clay-silt) 14 37 0.38 Fence posts exposed, Fence built in late 1950s.
Assume 1960 for rate calculation. Two feet lost in 1997 flood event.

Geertson Creek (silt-sand) 15 52 0.29 Cedar fence built in 1945.

general agreement with the NRCS (1983) categories. Additionally, Table 2 isincluded to
compare estimated recession rates to rates measured in recent research projects.

The bulk density (?g) of bank material is measured ocularly in the field. Soil bulk density is the
weight of material divided by its volume, including the volume of its pore spaces. A table of
typical soil bulk densities can be used, or soil samples can be collected and soil bulk density
measured in the laboratory.

Table 2. Bank lateral recession rate measured in various research projects.

Average
Migration Rate
Reference (ftlyr) Comments

From Burckhardt and Todd (1998) forested unforested |Data collected in North Central Missouri in glacial deposits.
0.7 5.3 Included here to show extreme values in highly
1.9 5.6 unstable sand-gravel bank material.
14 3.1
2.3 7
0.3 1.7
0.9 5.6
2.3 10.5
45 8.6
0.6 0.9

From Trimble (1997) 0.65 Urbanized watershed. Sand-silt bank material
13

Gully Erosion and Mass Wasting

Two methods were used to estimate the natural and anthropogenic frequency of gully erosion
and mass wasting. First, field inventories were conducted to quantify the present level of gully
formation and mass wasting occurrence. Second, historic aerial photos were used to document
the spatial and temporal characteristics of gully formation and mass wasting.

The gully erosion field inventory followed methods outlined in the proceedings from the Natural
Resource Conservation Service (NRCS) Channel Evaluation Workshop (1983). Much like the
streambank erosion inventory technique, the direct volume method is used to quantify the
amount and rate of sediment erosion and delivery from gullies.
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The mass wasting inventory was conducted using similar techniques, however, because these
features tend to be discrete sources of sediment the average annual sediment input was not
guantified. Rather, the total volume and mass delivered to the stream channel were estimated.

Active features were surveyed using standard surveying equipment. The geometry of each
feature was surveyed and sediment samples were collected. The sediment samples were sieved
and weighed to quantify the cumulative grain size distribution of the sediment sources. These
data are reported in Plate 9.

The aeria photos were interpreted using standard techniques described by Compton (1996).
Resource aerial photos, taken by the BLM, from 1946, 1960, 1974, 1992, and 1993 were used to
characterize the location of features and to quantify the approximate time of gully and mass
wasting initiation. The photos were also used to characterize changes in land use, riparian cover,
and bank condition where possible.

Subsurface Fine Sediment Sampling

McNeil Sediment Core samples were collected to describe size composition of bottom materias
in salmonid spawning beds of streams on the 303(d) list for sediment. Research has shown that
subsurface fine sediment composition is important to egg and fry survival, Hall (1986), Reiser
and White (1988). Data gathered as part of the TMDL and other studies relevant to the Lemhi
River Subbasin are presented in Plate 10.

Ste Sdlection

Sample sites selected displayed characteristics of gravel size, depth and velocity required by
salmonids to spawn and were determined to be adequate spawning substrate by an experienced
fisheries biologist. Samples were collected during periods of low discharge, as described in
McNeil and Ahnell (1964) to minimize loss of silt in suspension within the core sampling tube.
Sample sites were generally in the lower reach of streams where spawning habitat was
determined to exist.

Field Methods

A 12 inch stainless steel open cylinder is worked manually as far as possible, at least 4 inches,
into spawning substrate without allowing flowing water to top the core sampling tube. Samples
of bottom materials were removed by hand, using a stainless steel mixing bowl, to a depth of at
least 4 inches and placed into buckets. After solids were removed from the core sampling tube
and placed into buckets, the remaining suspended material was discarded. It isfelt that this fine
material would be removed through the physical action of excavating a redd and would not be a
significant factor with regard to egg to fry survival. Additionally, rinsing of sieves to process the
sample results in some loss of the fraction below the smallest (0.053 mm) mesh size.

Samples were placed wet into a stack of sieves and were separated into 10 size classes by
washing and shaking them through nine standard Tyler sieves having the following
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square mesh openings (in mm): 63, 25, 12.5, 6.3, 4.75, 2.36, .85, .212, .053. Silt passing the
finest screen was discarded.

The volume of solids retained by each sieve was measured after the excess water drained off.
The contents of each of the sieves were placed in a bucket filled with water to the level of a
spigot for measurement by displacement. The water displaced by solids was collected in a
plastic bucket and transferred to a 2,000 ml graduated cylinder and measured directly. Water
displaced by solids retained by the smaller diameter sieves was aso collected in a plastic bucket
and measured in a 250 ml graduated cylinder. Variation in sample volumes was caused by
variation in porosity and core depth. All sample fractions were expressed as a percentage of the
sample with and without the 63 mm fraction.

Three sediment core samples were collected at each sample site and grouped together by
fractions 6.3 mm and greater and 4.75mm to 0.53mm. The results for a particular Site are the
percentage of 4.75mm to 0.53mm as a percent of the total sample. Standard deviation is
calculated for estimates including and excluding particles 63 mm and above.

Surface Erosion from Roads

Surface erosion from unimproved/unsurfaced roads and four-wheel drive trails considered to
generaly be within 50 meters of TMDL waters was estimated using numerical values from an
extension of the US Department of Agriculture WEPP model. This model has been widely
applied to estimate surface erosion from unsurfaced roads, particularly on USFS lands. The
model is based on the gradient of the road, the distance to the stream (buffer distance), the slope
angle to the stream (buffer slope), the width of the road, the soil type adjacent to the road and the
amount of precipitation on the road. The assumptions used for the estimated tons of sediment
produced over a particular reach of road were that the buffer slope was 25%, road width was 15
feet, distance to the stream was 30 feet, the soil or road material was gravelly loam and erosion
was primarily snowmelt driven which uses an annual precipitation of 32 inches. Itislikely that
erosion is consistently over estimated given these assumptions within the Lemhi watershed,
however the purpose is to conservatively estimate erosion load and to prioritize sources that may
be having an impact on aquatic beneficial uses. It isfelt that erosion estimates are a valid tool
for identifying and ranking sources in which to apply reductions based on implementation of
BMPs.

Segments to be evaluated were identified using 7.5 minute USGS topographical maps and
orthoquad aerial photos. The distance to water was estimated using the same maps and photos.
Gradient was determined using a Scale Master Plus® digital plan measure to determine road
distance for each 40 foot contour interval along the road being evaluated.

Erosion estimates from the WEPP model were made for gradients of 2%, 4%, 8% and

16%. Linear regression was used to interpolate intermediate values for gradients from 1
to 44 percent. Predicted tons per mile were then applied to the various segment lengths at
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each of the observed gradients and accumulated to estimate the tons of sediment produced by
each segment of Road. Tons of sediment was broken down by the distance to the stream to show
the relative amount in each distance interval, even though the buffer distance was assumed to be
a constant 30 feet over the road segment being estimated. The result is a conservative estimate
of sediment delivered to the stream in question with an implicit margin of safety.
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Stream Bank Erosion Inventory Worksheet
Stream Bohannon Creek
Section East Fork section 1/8 mile above of
Flold Crew Pam Drufiner BLM Data reduced by Tom Herron, DEQ
Jim Fitzgerald EPA Jim Fitzgerald, EPA
Land Use Imigated Agriculture/Range
Stream Segment L i
Degrees Minutes
GPS: Upstream N 45 921
w 113 4219
Downstream N 45 8.725
W 113 42.95
Stream Bank Eroslon Calculations
AVE. Bank Height: 27 foot Inv. bank to bank length (Lss) 7200  feet Stream Bank Eroslon Reduction Calculati
Inventoried Eroding Seg. Length 3600 feet N
Percent eroding bank 0.50
Bank sroslon over samplod reach (E) 7 hnlknlhlsunbh reach Bank eroslon aver.sampled reach (E) 16
Eroslon Rate (Er) 27 tons/milelyear Erosion Rate (Er) 12
Miles of Similar Stream Types 17 miles Miles of Similar Stream Types 17
Eroding bank extrapolation 1.7 Eroding bank extrapolation 1.7 .
Total stream bank mﬂonr-T—‘hwynr Totat stream bank uulonl 20 Ilons&plf -
Comments
Flow a contributing factor?: No
Other contributing factors?:
Other Notes: :
N
|
|- ,
1
|
l
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Stream Bank Eroslon | y Worksheet
Stream Bohannon Creek
Section Middle Reach From confiuence of East Fork Downstream

Field Crew Scott Fekthausen BLM Data reduced by Tom Hemron, DEQ
Vince Guyer BLM Jim Fitzgerald, EPA
Land Use Grazing
Stream Segment Locatl
Degrees Minutes

GPS: Upstream N 45 9175
w 13 424
Downstream N 45 88
w 113 42.55

Stream Bank Eroslon Calculations -
AVE. Bank Height: 58 fest Inv. bank to bank length {Les) 4948  fest
Inventoried Eroding Seg. Length 2474 feot
Percent eroding bank 0.50

Stream Bank Erosion Reduction Calculations

o

" Bank erosion over sampled reach (E) 88 fons/mile/sample reach Bank eroslon over sampled reach (E) 17 tons/mile/sample reach
Erosion Rate (Er) 94 tons/mile/year Erosion Rate (Er) 18 tonsimielyear
Miles of Similar Stream Types 0.97 miles Miles of Simitar Stream Types 0.97 miles
Eroding bank extrapolation 0.97 Eroding bank omwhﬂon 0.97
Total stream bank uoslonl 91 | Total stream bank erosion| 18 tonstyear
Comments . ,
Flow a contributing factor?: Yes, Flashy spring runoff and storm events.
Other contributing factors?:>- ... «..: assume sandy gravel for bank material
.\‘ £ a ~ ;. ‘ n ‘
154

1ANL useqans BAIY Iywe



GGt

] 1 B ] ] ) } B J ] J D 1]

Stream Bank Erosion Inventory Worksheet
Stream Bohannon Creek
Section Lower Bohannon Creek
Field Crew. Pam Druliner BLM Data reduced by Tom Herron, DEQ
Jim Fitzgeraid EPA - Jim Fitzgerald; EPA
Land Use Grazing
St Segment Locati
Degrees Minutes
GPS: Upstream N - 45 855
w 113 42.75
Downstream N 45 78
w 113 43.5
Stream Bank Erosion Calculations E
AVE. Bank Height: 53 feet Inv. bank to bank fength (Lss) 12338  feet Stream Bank Erosion Reduction Calculations
inventoried Eroding Seg. Length 3497  fest
Percent eroding bank 0.28
Bank erosion over sampled reach (E) 210 tons/mile/sample reach Bank erosion over sampled reach (E) 25 tons/mile/sample reach
Etot!on ‘Rate (ER) 0 tons/mile/year Erosion Rate (Er) 10 tons/milelyear
Miles of Similar Stream Types 31 miles M Miles of Similar Stream Types 3.10 miles
Eroding bank extrapolation 1.8 Eroding bank extrapolation 1.8
Total stream bank ,' 158 ,' y Total stream bank erosion 13 {
Comments , -
Flow a contributing factor?: Yes, High flow affacting banks. -
Other Notes: :
Sa
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Stream Bank Erosion Inventory Worksheet
Stream Eighteen Mile Creek
Section Upper Section above corral

Field Crew Tom Hervon; DEQ Sr. Water Quality Analyst Data reduced by Tom Herron, DEQ
Alan Bradbury; Model Watershed Project-Project Planner Jim Fitzgerald, EPA
Land Use Grazing ‘
o < 1 ocatl
) Degrees Minutes
GPS: Upstream N “ 30311
w 13 10.209
Downstream N 44 302
w 13 11.568

Stream Bank Erosion Calculations
AVE. Bank Height: 23 feot
Inventoried Eroding Seg. Length 822 feet
Percent eroding bank 0.08

Inv. bank {o bank length (Lae) 13756

Stream Bank Erosion Reduction Calculations

Flow a contributing factor?: Yes, results in channel migration on lower half of section

mmm‘wmwmwmbmumwmmmm upland run-off.

Bank erosion over sampled reach (E) 13 tons/mite/sample reach Bank srosion over sampled reach (E) 3 tons/mile/sample reach
Erosion Rate (Er) 5 tons/milelyear . Erosion Rate (Er) 1 tonsimitelyear
Miles of Similar Stream Types 23 miles ' b Miies of Similar Stream Types 234 miles
Eroding bank extrapolation 3 Eroding bank extrapolation 28
Total strsam bank '. 14 ,I onsly Totai stream bank mnlonl 3 Ilnnvyur
Comments
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Stroam Bank Ercalon Inventary Workshaet
Bavaaimi Eightosn Mils Cresk
Bertion Lirwsr Beciion Baive corfusncs with Divide S, bom uppsr Slain land dramkean
Flald Craw Cheia Mabane DEQ
Jim Ftgovnkd EFA +
Lamnsd U Gz gl idied Sgrkoufiung
Siraam Segmant Location

Dt radezed by Tom Hamon, BEY

Jim Filrgerakf, EPA

[mgrami Miredis

GPE: Upsiheam H 44 2487
W 143 TERT

Ciremisiranm M 44 2465

L 193 14473

Straam Bank Erosion Calculalions
ANE. Bank Helght; 20 bt v bask 1o Bank bangth (Lea]
Ivenborded Erpdisg Seg. Leagth Fok tan
Parcend aroding Bani LTy
Bank #rcalon crowr sampled rmach (E) 18 onuin b smple msch
Ercaicn Rala (Es) 4 tonainbafrer

T e Stream Bank Erpslon Reduction Calcylations
Dank srosfon over wempled reash (F] d It baampls mech
Eveslon Raks [Ea) 1 boatm Bas'yanr

MPap of Fmllar Stream Tygas | i ] Wiles of Slmilar Stream Typas. M L]
Eririliong bissrdc ictraprodution = trecing bank sxtrapolifion 313
Tedal shream bank aroal a7 |1 Tatal wiream Bask ercaben 1 E‘WW'-‘F
Commania
Flow 8 contribading lsior?. Ho
Dther ing Facioen: Braached irigation dvoersken sbovws this pl conbibuling sedimant

Cther Holes: Hamely graed
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S Bank Erosi: y Worksheet
Stream Geertson Creek
Section Upper Reach
Fleid Crew Pam Druliner BLM

Data reduced by Tom Herron, DEQ

Jim Fitzgerald EPA | . Jim Fitzgerald, EPA
Land Use krigated Agriculture/Pasture/Range
Stream Seg: 1 th
. Degrees Minutes
GPS: Upstream N 45 11.53
w 113 4384 R
Downstream N 45 9.93
W - 113 14.42
Stream Bank Erosion Calculations -
AVE. Bank Helght: 7.7 foot Inv. bank to bank length (Les) . 8558  feet Stream Bank Eroslon Reduction Calculations
Inventoried Eroding Seg. Length 2100 feet
Percent eroding bank 0.25 .
Bank erosion over sampled reach (E) 489 tons/mile/sample reach Bank srosion over sampled reach (E) 26 tons/mile/sample reach
Erosion Rate (Er) 302 tons/milelyear Erosion Rate (Er) 16 tons/milelysar
Miles of Similar Stream Types 3 miles ¢ ~ Miles of Similar Stream Types 2 6 miles
Eroding bank extrapolation Eroding bank extrapolation
Total stream bank mkm' I Total stream bank mlonl [hmlyw
Comments .
Flowa eanlmmhg factor?: No -
L
Othier contributing factors?: Historic Placer Mining:
Other Nohr
‘: &
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S| Bank Eroslon ! tory Worksheet
Stream Geertson Creek. .
Section Middle Section below feed lot
Field Crew Pam Druliner BLM
Jim Fitzgerald EPA
Land Use Irrigated Agriculture/Grazing/CAFO

U R NS R U BN NN I -

Data reduced by Tom Herron, DEQ

Jim Fitzgerald, EPA

Stream Seg tL th

Degrees Minutes

GPS: Upstream N
w
Downstream N
) w
Stream Bank Erosion Calculations
AVE. Bank Helght: 25 foet Inv. bank to bank length (Lss) 7761

Inventoried Eroding Seg. Length 2000 feet
Percent sroding bank 026

foet Stream Bank Eroslon Reduction Calculations

Bank erosion over sampled reach (E) 2 tons/mile/sample reach Bank erosion over sampled reach (E) 6 tons/mile/sample reach
Erosion Rate (Er) 1 tonsimilelyesr " Erosion Rate (Er) 4 tons/milelyear
Miles of Similar Stream Types 20 miles Miles of Similar Stream Types 20 miles
Eroding bank extrapolation 1 Eroding bank extrapolation 1.0
Total stream bank mlonl 1 Ilmsfyoa' Total stream bank -mlon‘ 4 Imalyear
Comments

Flow a contributing factor?: No

Other contributiig factors?: Anlinal access during winter: CAFO

Other Noles: Banks are in good condition however a lot of sediment deposition from animal access and,

upstream sources,

BN

»
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Stream Bank Erosion Inventory Worksheet
Stream Geertson Creek
Section Lower Reach: EnEarUBolton property line down to lower Bolton property fine

Field Crew Scott Feldhausen BLM Data reduced by Tom Herron, DEQ
Vince Guyer BLM Jim Fitzgerald, EPA
Land Use tmigated Agricutture/Grazing
Stream Seg ! th
Degrees Minutes
GPS: Upstream N 45 89
w 13 44.49
Downstream N 45 894
w 113 45.08

Stream Bank Eroslon Calculations
AVE. Bank Height: 24 feet
Inventoried Eroding Seg. Length 4530 feet
Parcent eroding bank 0.57

inv. bank to bank length (L88) 7960  feet

Bank srosion over sampled reach (E) 45 fons/mile/sample reach
Erosion Rate (ER) 30 fons/milelyear
Mites of Similar Stream Types &4 miles
Eroding bank extrapolation

Total stream bank lmlonl IMst

Stream Bank Erosion Reduction Calculations

Bank erosion over sampled reach (E) 14 tonshnie/sample reach
Erosion Rate (Er) 9 tons/mile/year
Miles of Similar Stream Types 3 4 miles
Eroding bank extrapolation
Total stream bank mlonl Itonuyur

Comments
m-mmhm Ves.dmnmmmmmmmmmm

Otmremtrbmg hdon’r Limited animal access

N
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Stream Bank Erosion Inventory Worksheet

Stream Kirtley Creek

Section Upper: from fencefine above Bennelt residence upsiream into placer mining approx. 2,239 ft,
Data reduced by Tom Herron, DEQ
Jim Fitzgerald, EPA

Fleld Crew Chris Mebane DEQ
Jim Fitzgeratd EPA
Land Use Placer Mining
Stream Seg| t Locati

Original inventory reach split into upper and lower segments

Stream Bank Erosion Reduction Calculations

Bank erosion over sampled reach (E) 9 tons/mile/sample reach

Degrees Minutes
GPS: Upstream N 45 11.206 Thesa are bounds for Upper and Lower Reaches combined
w 13 47.912 |
Downstream N 45 10.995
W 113 48.315
Stream Bank Erosion Calculations
AVE. Bank Height: 39 feet bank to bank length (Les) 3680 foet
ried Eroding Seg. Length 2261 feet
Percent eroding bank 061
n over sampled reach (E) 187 tons/mile/sample reach
Erosion Rate (ER) 268 tons/milefyear

f Similar Stream Gradient 40 miles
oding bank extrapolation 50
’ otal stream bank .mlonl 1331 |Iomlynr

Eroslon Rate (Er) 13 tons/milelyear
Miles of Similar Stream Types 4.0 miles
Eroding bank extrapolation 5.0

Comments
Flow a contributing factor?: No

Other contributing factors?: This reach is currently being placer mined for approximately 2 miles above
Other Notes: Below this reach primary use is grazing and imigated agriculture

Total stream bank mlonl 67 ||onslyaar
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Stream Bank Erosl y Worksheet
Stream Kistley Creek
Section Lower: from Bennett residence upstream into placer mining approx. 2,289 . Original inventory reach split into upper and lower segments
Fleld Crew Chris Mebane DEQ Data reduced by Tom Heeron, DEQ
Jim Fitzgerald EPA . . Jim Fitzgerald, EPA

Land Use Placer Mining
Stream Seg t Location

Degrees Minutes
GPS: Upstream N 45 14.206 These are bounds for Upper and Lower Reaches combined
w 13 47.912
Downstream N 45 10.995
W 113 48.315

Stream Bank Eroslon Calculations
AVE. Bank Height: 50 foet Inv. bank to bank length (Les) 4100  feet Stream Bank Erosion Reduction Calculations

Inventoried Eroding Seg. Length 853 fest
Percent eroding bank 021

Bank srosion over sampled reach (E) o7 tons/mile/sample reach Bank srosion over sampled reach (E) s tons/mile/sample reach
Erosion Rate (ER) 125 tons/mitefyear . Erosion Rate (Er} ] tons/milelyear
Miles of Similar Stream Gradlent 32 miles F Miles of Similar Stream Types 32 miles
Eroding bank extrapolation 13 Eroding bank extrapolation 1.3
. Total stream bank | 166 ,' fy Total stream bank mnlcnl 3 Ilons'year
Comments ) -

" Flow a contribting factor?: No

Other contributing factors?: This reach is currently being placer mined for approximately 2 miles above
“ Other Notes: Below this reach primary use is grazing and krigated agriculture

o

162

1ANL useqans BAIY Iywe



TMDL

asin

Lemhi River Subb.

Bank Erosion Inventory Worksheot
Stream Sandy Creek (qipor)
‘ Section Upper Section From private

10 0.6 miles

‘Fleld Crew Pam Drufiner BLM st andunldby Tor Herron, DEQ
Jin Fitzgerald EPA . Jim Fitzgerald, EPA 7
Land Use Range
1 opati
. Degrees Minutes
N 45 398
w 113 385
N 45 3.08
w 113 40.01
nk Erosion Calculations
AVE. Bank Height: 20 feet Inv. bank to bank length (Les) 6336  feel Stream Bank Erosion Reduction Calculations
inventoried Eroding Seg. Length 3168 feet
Percent eroding bank 050 .
1 tons/mile/sample reach Bank mulon over sampled reach (E) 1 tons/mile/sample reach
1 tons/milelyear Erosion Rate (En) 1 tons/milefyear
242 miles M Miles of Similar Stream Types 22 miles
_ Eroding bank extrapolation 2.2

@

M
4
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Siraam Bank Erasion Invantory Warksheel
Sernars oy Crmak (W)
Sacting Lowsr Sachon on Crog Sakls propery
Fleld Graw Scotl Fakirausen BLW
inos Giurper BLM
Land (res Grasingfimigeied agiiiiton
Stroam Segment Lecatkon

[ty racuced by Tom Hemen, DED
JBm Fitegorald, EPA

Degioas e

(=5 Upsmasm L} an 2548
W 13 |5
Dromsremanm L 43 m
e = W 113 40,01
Biream Bank Erosion Calcutations
AT Bartk Helght; (i} ] v, Bl 15 bank bength (Lam}  TOEG desl Straam Bank Ereslon Reduction Calculations:
ey enboriad Epding Seg. Lingth BEIG ot
Percanl sroding bank (]
B seoslon cvar simphed mach [E] & Inrairiatsarple rasch Bairk arcaios gver sampled rasch (7] 3 inrafmiatsamls mach
Ereraion Rais |Ex] I newadmi labper Eraalon Raba (Ex) F] I
Milee of Siellir §ire s Typas i miea bl MBan of Birlar Semam Types an milia
Esoding bank axrapaaton 1 Ergiing bank satrapalabios g

Total airswm hank sta3lon | ¥ Tedal aimam bank smalon ] ]kmrpﬂr

(=]

Flom i ponirfoding lisctor?- Na,

Drhe convibuing laciors™: Ko
Crew Wotes Vany good eociogiaal heath
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Stream Bank Erosion Inventory Worksheet
Stream McDevitt Creek
Section Upper; above private tand

Fleld Crew Tom Herron; Sr. Water Quality Analyst Data reduced by Tom Herron, DEQ
Elton Modroo; Geologist . Jim-Fitzgerald, EPA
Land Use Transportation Corridor
Stream Seg Locatl
Degrees Minutes
GPS: Upstream N 44 | 5144
w 13 4155
. Downstream N 44 55.749
w 113 45.695
r Bank Erosion Calculati
AVE. Bank Height: 79 foet Inv. bank to bank length (Les) 29062  feet

Inventoried Eroding Seg. Length 10560 feet
Percent eroding bank 0.36
Bank erosion over sampled reach (E) 131 tons/mile/sample reach
Erosion Rate (Er) 24 tons/mila/year
Miles of Similar Stream Types 5 miles -
Eroding bank extrapolation 3
Total stream bank ormlonl 80 |lonslyw

Stream Bank Erosion Reduction Calculations

Bank erosion over sampled reach (E) 13 tons/mile/sample reach
Erosion Rate (ER) 21 tons/milelyear
Miles of Simllar Stream Types 5 . miles
Eroding bank extrapolation 3.36
Total stream bank cmlonl 69 'lonw:ar

Flow 8 contributing factor?: Runoff impuise is greater than stream channel available because of the road,
" resulting in erosion. ) ' :
Other contributing factors?: Nammow canyon with scree stides and road bounding creek
Other Notes: Lwldlm‘apphrm‘nwlh\ghiuhﬁsh«bsvﬂui.madleavesm-nonuppormdov
reach. - ~

@
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Stream Bank Erosion | tory Worksheet
Stream McDevitt Creek
Section Middle section from lower cattle crossing to lower private boundary
Field Crew Tom Herron DEQ; Sr. Water Quality Analyst Data reduced by Tom Herron, DEQ
. Jimi Fitzgerald, EPA

Land Use Grazing, transportation corridor
1 o

Stream Seg
Degrees Minutes
GPS: Upstream N 44 55.749
w 13 45,695
Downstream N 44 55,532
w 113 42,682

Stream Bank Erosion Calculations
AVE. Bank Helght: 26 feot Inv. bank to bank length (Lsa) 29062  feet
Inventoried Eroding Seg. Length 3380 feet
Percent eroding bank 0.12
Bank srosion over sampled reach (E) 9 tons/mile/sample reach

Stream Bank Erosion Reduction Calculations

Bank erosion over sampled reach (E)

16 tons/mile/sample reach

--Comments

Erosion Rate (Er) 53 tons/milelyear Erosion Rate (Er) 3 tons/milelyear
Miles of Similar Stream Types 348 miles M Miles of Similar Stream Types 348 miles
Eroding bank extrapolation 0.81 Eroding bank extrapofation 0.81
Total stream bank mslonl 43 llomlyur Total stream bank erosion| 24 tonslyear

Flow a contributing factor?: Yes, channel is constrained by road and steep canyon walls resulting in

) decreased energy dissipation.

Other contributing factors?; Upper portion heavily grazed, lower section less so. Dipplng Vat Rd gully.
Other Notes: meswu&mmmhmnbmmwlodmuamw

sbove this pt. Also above this pt is imbered, N.facing siope,S aspect much scree.

@
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Stream Bank Ercslon Inventory Workshost

Eirenm MoDest Crack

Bettion Liwed Section al Corpon Mot
Flald Cranw Tisn Hatron DED, Sriies Oty Skt

DOy reduced by Tem Hevon, DEQ

. Jim Flxgemil EFA
Lind Ut G arng Trans poilaten Cormidor
Stream Segmant Locatian
DCeagrans Wararan
A5 Upsiream L - 4.5
W 113 25
[owrairanm N A4 &5 fi
w 183 40m
Siream Bank Ereslon Calculations
AVE, Nank [Saight; i3 In¥. bank o hank langh |Lea] 5EB4 el

Irrwse borfed Eroding Se. Langth
Peecant srosing bank

Bk srmiden avar samgled reach (E]
Erersan Rabs {Ex]

Wiles of Similar Strea Tygas
Eroding bank sxiragedallon

3 Ionafeinisarmsie
Innafmbntyar
milas

e
Total stremm hank aroaion 006 lonafymar

-

-

Stream Bank Eroslon Reduction Caleulations

Bank aroslon ceer sanpled mach (E]
Erilon Riste [Ea)

Miles of Blmile Skwam Types
Ersding bink sxtrapalation

Tatal wiraam bank srnslon

1 Sorafmilatasrmhe reach
L1k Enaimiimtppar

i mila
(i1 ]
083 fonafynar

Flirw i exoriritading licder?; Ve, bacsuss the ks b condlmined by e road, aodion B nleraiSed dus

[t conteitrding fudien

e theirt sind gy dpalion bry maEndaning.

Cfmsr Hrtan: Stenp amahss cargon with il and sids raling. prassnt but a8 sppaer stshin anonpt Seep guily

acfnosnt 1 Dipping Vet 1, whors alkeiad &an avisnss i McDssds Cr,
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Stream Bank Erosion | y Worksheet
Stream McDevitt Creek GULLY
Section Dipping Vat Road gully
Fleid Crew Tom Herron:Sr, Water Quality Analyst Data reduced by Tom Hemon, DEQ
Elon Modroo: Geologist . Jim Fitzgerald, EPA
Land Use Grazing/Transportation Corridor
Stream Segment Location i
Degrees Minutes Inv. bank to bank length (Lss) 12672  feet
GPS: Upstream N 44 545
w 13 437
Downstream N 44 5525
w 113 50.5

Gully Erosion Calculations
Total weight eroded - 3267.0  tons
Time since failure 6 years since 1992
Average nnmul srosion rate 545 tons per year

Fmamwmmmmmmmmm:mmmmmmm
. acceniuated by road design and erosive soil.
mmwvmum,:mpwmmmmswmmamnm o

B R S R b ) ] S
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Stream Bank Erosion | y Worksheet
Stream Wimpey Creek
Section Upper Section: Mouth of Canyon on Jim Rigian property to mid section of his property

Field Crew Tom Herron DEQ Data reduced by Tom Herron, DEQ
Elton Modroo DEQ . . Jim Fitzgerald, EPA
Land Use Grazing

Stream Segment Locatl

JED R R R B D

Degrees Minutes

GPS: Upstream N 45 7.938
w 113 40.858

Downstream N a5 7.522

w 113 41.041

Stream Bank Erosfon Calculations )
AVE. Bank Height: 83 feet - Inv.bankiobanklength (Les) 4456 . feet
Inventoried Eroding Seg. Length 165 feet
Pornn( eroding bank 0.04

Bank srosion over sampled reach (E) 4 tons/mile/sample reach
Erosion Rate (Er) 5 tons/milelyear ,
Miles of Similar Stream Types 0.56 miles e~
Eroding bank extrapolation '

Total nrnm b-nk .mlon’ Iwmlyw

Stream Bank Erosion Reduction Calculations

Bank erosion over sampled reach (E) 2 tons/mile/sample reach

Erosion Rate (Er) 2 tons/milelyear
Miles of Simitar Stream Types 056 miles
Eroding bank extrapolation 0.04

Total stream bank -NIIOII' 0.09 tons/year

Flowa mnmmfaﬂoﬂ‘Slaapmm ‘canyon above this sits fo sourcé Tikely resulls in very flashi runoff-as
evidenced by large {0.5') cobble substrate. Above this pt there is little deposition,

mmmfm?mmhmmm also heavy big game winter range use through out this reach

chuerRodmdbmklhbmybmeﬂbmdbylhshyspringmnffvmhmuehrmssmmumm

ﬁunspri-m1997‘shuvyunnﬂ Lnrmwn-rsmnheaw:slmxumnﬁynnmm
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Stream Bank Erosion Inventory Worksheet

Stream Wimpey Creek ¢
Section Middle Section Lower reach of Riggan property
Fleld Crew Tom Herron DEQ Data reduced by Tom Herron, DEQ
Efton Modroo DEQ Jim Fitzgerald, EPA
Land Use Grazing/Irrigated Pasture
Stream Segment Location
Degrees Minutes
GPS: Upstream N & 752 426 0.914015
w 13 41.041 9652
Downstream N 45 6.997
w 13 41.571
. Stream Bank Erosion Calculations
AVE. Bank Height: 58 feet inv. bank to bank length {Lea) 8428 feet Stream Bank Erosion Reduction Calculations
tnventoried Eroding Seg. Length 720 foet
Percent eroding bank 0.09
Bank erosion over sampled reach (E) 96 tons/mile/sample reach Bank eroslon over sampled reach (E) 6 tons/mile/sample reach
Erosion Rate (Er) 60 tons/mile/year Erosion Rate (Er) 4 tons/milefyear
. - Miles of Similar Stream Types 091 miles

Mites of Similar Stream Types 0.91 miles
Eroding bank extrapolation 0.16 .
Total stream bank «oclanl 93 ||omlyw

Eroding bank extrapolation 0.16
| BV
Total stream bank | 0.61 | y

Fﬁwamﬁd«i'ﬂ&‘ e

Other contributing faciors?: excessive kigation of pasture Is causing large side gulies over 11% grade to creek
mm;nnmz'-mhmmmmphmmm. '
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Stream Bank Erosion Inventory Worksheet

Stream Wimpey Creek

Section Middie-lower section through canyon

Field Crew extrapolated from upper reach . Datareduced by Tom Heon, DEQ
Jim Fitzgerald, EPA
Land Use Grazingfimigated Pasiure
Stream Segment Location
. Degrees Minutes
GPS: Upstream N
w 6617 1.253219697
Downstream N

- w

Stream Bank Eroslon Calculations
AVE. Bank Height: foet Inv. bank to bank length (Lss) feet Stream Bank Eroslon Reduction Calculations
Ernding S Lanath '.‘ N -
Percentsroding bank:: - :0.04 o .
Bank erosion over sampled reach (E) tons/mile/sampile reach ) Bank erosion over sampled reach (E) 0 lonslnu‘hlmpl
‘ EroslonRate (ER). ... 5. .. tons/milelyear Eroslon Rate (En) 2 tons/milelyear
4% Miles of Siroilar Stream Types - _ Milos of Similar Stream Types 1 miles
Totaf étream bank erosion
o~
S
¢
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Lemhi River Subbasin TMDL

Stream Bank Erosion Inventory Worksheet
Stream Wimpey Creek '
Section Lower Reach
Field Crew extrapolated from Middle Reach

Data reduced by Tom Herron, DEQ

BURP scores show high unstable banks Jim Fitzgerald, EPA
Land Use Grazing/Irrigated Pasture
Stream Seg! t L i
Degrees Minutes
GPS: Upstream N
w
Downstream N
i
Stream Bank Erosion Calculations
AVE. Bank Helght: foet Inv. bank to bank length (Les) foet Stream Bank Erosion Reduction Calculations
Inventoiled Eroding Seg. Length foot } ) S
Percent eroding bank - 0.09 o
Bank srosion over sampled reach (E) 1] tons/mile/sample reach Bank erosion over sampled reach (E) 0 tons/mile/sampl
Eroslon Rate (Er) 60 tons/milefyesr Erosion Rate (Er) tons/milelyear
Miles of Similar Stream Types ~ 0.83  'miles Miles of Similar Stream Types 1 miles
Eroding bank extrapolation ~ 0.15 : Eroding bank extrapolation 015
Totai stream bank srosion tonsiysar Total stream bank 'M'W

Comments . . ’ -

Flow a contributing factor?: No )

Other contributing factors?: S

Ofher Notes:" -

p
172
L
I (. _ { L. (O L .. ( ( (. ( L L I

172




Lemhi River Subbasin TMDL

Fasture Typs Murba of fesberws  Percent of inlal
Snalow Retatansl Slide (SAS] 5 ]
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Lemhi River Subbasin TMDL

Gully Survey for Wimpey Creek Watershed - : '
e GPS File: ROB2015A R0B2015B

Site G4 -
Date 08/19/98 ‘ Dominate Slope 11 degress
Crew Herron and Fitzgerald Azimuth 335 degress . o -

Volume Estimate for-deposit-—-

-Road ..++Road:Slop o : " Approximate : Bulk Density
“Segment *~(degrees)” BSH(R) “Width (})  Area(n2)" " | Length(f) Volume(13) = (pc)  Wieght(tons) —_
T 3 05 05 025 740 [ R T S .
2 3 02 08 —
05 1.3 . - S
0.8 1.3 IS SO S S -
0.6 23 . L b T ‘
0.9 2.3 : : U
. Average 0.6 1.6 0.96 165
3 5 0.7 13
0.7 1.8
0.9 23 : b
0.8 1.9 ; [ ‘
Average  0.775  1.825 141 165 2334 g e e 4]
ry 6 0.7 13 ' « e e
0.9 23
15" 1.8 : L v

" Average ~ 1.1 1.875 247, ., 129

90 e 7

. 90 - 13
5 . .10 2 38 . .. i .
e 35 47 {
28 35 ‘
26 26
1.1 24 S -
Average 2.4 34 8.16 102 8323, 37
. DeliveryRatlo. . 0.25 :
. Total Delivered . 18 .
. Average(ty) . 9 R R
“ TE N
[ b I
T LT N ae Jaat A7 -4 g
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Lemhi River Subbasin TMDL

Mass Failure Survey for Wimpey Creek Watershed

Site GPS File:

Date 08/19/98 Dominant Slope: degrees

Crew Herron and Fitzgerald Azimuth: degrees
Volume Estimate for deposit

Total

Landslide Approximate Bulk Density displaced Delivered Percent
Facet BSH(ft) | Width (ft) | Area (ft2) | Length (ft) | Volume (ft3) (pcf) Weight (tons) weight weight (tons) | delivered
Crown 20 300 6000 300 1800000 90 81000 118969 65813 55
Mid 15 150 2250 375 843750 90 37969
Chnnl
Deposit 6 525 3150 375 1181250 90 53156
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